Introduction
Although maternal mortality is declining globally, it remains persistently high in sub-Saharan Africa, with 56% of the 287 000 maternal deaths worldwide in 2010 occurring in this area. 1 Reducing maternal mortality requires that women deliver with a skilled health-care professional who can detect and manage or refer obstetric complications that can arise without warning. 2, 3 However, only half of all deliveries in sub-Saharan Africa are attended by health professionals. This is a central obstacle to reaching Millennium Development Goal 5, which calls for reducing maternal mortality by 75% between 1990 and 2015. 4, 5 To increase coverage, countries in Africa and other low-income areas have focused on expanding the primary care system, typically through outpatient clinics staffed with nurses and midwives who can provide basic obstetric care. 6, 7 These clinics represent the base of a service pyramid in which most women deliver at first-level clinics and women with high-risk pregnancies or those who develop complications are referred to hospitals. This service delivery model is supported by global policy guidance. [8] [9] [10] The United Republic of Tanzania is the largest country in eastern Africa. Its population is 34.4 million and life expectancy is 51 years. 11 The country has a maternal mortality ratio of 460 deaths per 100 000 live births, similar to the sub-Saharan African average, and a fertility rate of 5.4 children per woman. 11 Ninety-six per cent of women attend at least one antenatal care visit but just over half deliver in a health facility, with substantial regional variation. 11 Since independence, the United Republic of Tanzania has built up an extensive primary care system, with most people living 5 to 10 km from a clinic. 12 Primary care clinics (referred to locally as "dispensaries") are outpatient facilities consisting of several rooms and are staffed by nurses and clinical officers who provide basic preventive and curative services, including delivery care. National policy states that primary care clinics should provide basic emergency care for delivery complications. 13 However, primary care clinics tend to have poor infrastructure, to lack equipment and to be understaffed, particularly in rural areas. 14 In this study, we explored women's revealed preference for the primary-care-focused model of obstetric care. Specifically, we assessed the extent to which women in rural areas with good access to primary care clinics that offered obstetric services choose to deliver in health centres or hospitals and examined the individual and health system determinants of bypassing. We further explored the costs and quality of care received by women who bypassed. We then discuss the implications of our findings for health system organization.
Methods

Study setting and participants
This survey was based on baseline data collected for a clusterrandomized study that tested models for improving the quality of maternal health care in four districts of Pwani region in the United Republic of Tanzania: Bagamoyo, Kisarawe, Kibaha Rural and Mkuranga (ISRCTN 17107760). Pwani region is in the eastern part of the United Republic of Tanzania, north and east of the largest city, Dar es Salaam. The region is primarily rural and most of the population is employed in agriculture or unskilled manual labour.
Objective To measure the extent, determinants and results of bypassing local primary care clinics for childbirth among women in rural parts of the United Republic of Tanzania. Methods Women were selected in 2012 to complete a structured interview from a full census of all 30 076 households in clinic catchment areas in Pwani region. Eligibility was limited to those who had delivered between 6 weeks and 1 year before the interview, were at least 15 years old and lived within the catchment areas. Demographic and delivery care information and opinions on the quality of obstetric care were collected through interviews. Clinic characteristics were collected from staff via questionnaires. Determinants of bypassing (i.e. delivery of the youngest child at a health centre or hospital without provider referral) were analysed using multivariate logistic regression. Bypasser and non-bypasser birth experiences were compared in bivariate analyses. Findings Of 3019 eligible women interviewed (93% response rate), 71.0% (2144) delivered in a health facility; 41.8% (794) were bypassers. Bypassing likelihood increased with primiparity (odds ratio, OR: 2.5; 95% confidence interval, CI: 1.9-3.3) and perceived poor quality at clinics (OR: 1.3; 95% CI: 1.0-1.7) and decreased if clinics recently underwent renovations (OR: 0.39; 95% CI: 0.18-0.84) and/or performed ≥ 4 obstetric signal functions (OR: 0.19; 95% CI: 0.08-0.41). Bypassers reported better quality of care on six of seven quality of care measures. Conclusion Many pregnant women, especially first-time mothers, choose to bypass local primary care clinics for childbirth. Perceived poor quality of care at clinics was an important reason for bypassing. Primary care is failing to meet the obstetric needs of many women in this rural, low-income setting.
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Study facilities were 24 government-managed clinics with the highest volumes of deliveries between January and June 2011 in their districts. The clinics had a mean of four health-care workers, at least one of whom was a medically trained staff member (e.g. clinical officer or nurse midwife).
Women were selected to complete a structured interview from a full census of all households in the study clinic catchment areas (total, 30 076 households). Eligibility was limited to those who had delivered between 6 weeks and 1 year before the interview, were at least 15 years of age and lived within the catchment area of a study facility. Eligible women were informed of the purpose of the study and their right to refuse participation. Interviews were performed after receipt of written consent from the participant or, in the case of minors, upon receipt of assent from the participant and consent from their guardian.
The study was approved by the ethics review boards at Columbia University, the Ifakara Health Institute in the United Republic of Tanzania and the Tanzanian National Institute for Medical Research.
Procedures
The survey composing the structured interview and the consent forms were developed in English, translated to Swahili, back-translated to English and pre-tested to ensure accuracy. Questions covered demographic and household characteristics, child and maternal health and health-care characteristics, health system use and satisfaction and health-care preferences. The survey lasted 45 to 60 minutes and was conducted in Swahili by six teams of local interviewers using hand-held tablet computers with Pendragon Forms VI software (Pendragon Software Corporation, Chicago, United States of America). All interviewers underwent 11 days of training in research ethics, data collection methods and the survey instrument. Supervisors observed one interview per day and conducted partial re-interviews for 3% of interviews. The population-based survey of women, conducted as part of the baseline assessment for the cluster-randomized study, was conducted between 13 February and 28 April 2012.
Assessment of the 24 clinics was conducted from 5 December 2011 to 15 May 2012. This was done using a structured questionnaire adapted from the needs assessment created by the Averting Maternal Death and Disability Program and the United Nations system that has been previously used in more than 30 countries, including the United Republic of Tanzania. 8 The survey included questions regarding human resources, infrastructure and the services available.
Statistical analysis
We conducted two separate analyses. In the first we explored the determinants of bypassing clinics and in the second we used bivariate analyses to compare the transaction costs and quality of care of bypassers and non-bypassers. Bypassers were defined as women who delivered their youngest child at a health centre or hospital (secondary or tertiary level facility) and were not referred there by a health-care provider; non-bypassers were defined as women who delivered their most recent child at a clinic.
On the basis of a literature review and the utilization model of Andersen, we identified the following determinants of bypassing: demographic and household characteristics, women's experience with and perceptions of the health system and health system characteristics. [16] [17] [18] [19] [20] Variables were categorized to test hypotheses suggested by the extant literature and/or to reflect the distribution of our variables with the intent to create a parsimonious model. Demographic and household variables included age (teenage mothers and older mothers, who are potentially at higher risk, were compared to women aged 20-35 years); marital status; parity, because first-time mothers have been shown to seek higher-level facilities and may be counselled by providers to use those facilities; literacy; and television exposure, because media exposure has been shown to promote urban behavioural norms. A relative index of wealth was constructed using principal component analysis of a set of 18 questions on ownership of household assets. 21 Women in the 80th wealth percentile or above were compared with those in lower wealth strata to assess whether wealth is an independent enabler of bypassing.
To assess the influence of clinics on bypassing, we also included women's experience with their local clinics and subjective perceptions of quality of care. We compared respondents who reported a quality of care rating of fair or poor with those who reported alternate ratings. Frequent users of health care were defined as women who used their clinic for any reason more than five times over the previous year (frequency of use, 80th percentile or above). Objective measures indicative of quality of care at clinics were based on the framework first articulated by Donabedian. 22 We selected the following structure and process measures: clinic infrastructure, performance of basic emergency obstetric care and participation in community outreach.
To build a multivariate model predicting bypassing, we conducted bivariate logistic regression analyses between bypassing and variables derived from the literature and categorized as described above. For the adjusted model, we retained variables that were significant at an α level of 0.10. We then performed multivariable logistic regression to estimate adjusted associations between potential determinants and bypasser status. We included a fixed effect for the woman's district to account for between-district differences in population density, availability of a road network and availability and quality of higher-level facilities, all of which are managed by the district. Standard errors were adjusted using robust variance estimation to account for dependence of women living in the same clinic catchment area.
To compare transaction costs and delivery experience of women who bypassed versus those who did not, we asked women about the services they received, their perception of quality, their satisfaction with the services received, payment and the distance they travelled. Questions regarding each subject's perception of the quality of care were asked using a five-point Likert scale ranging from "excellent" to "poor". The subjects' satisfaction with the care received was determined using a fourpoint Likert scale ranging from "very satisfied" to "very dissatisfied". Their responses were then dichotomized into "excellent or very good" versus "good, fair or poor" for questions regarding quality and into "very satisfied" versus "somewhat satisfied, somewhat dissatisfied or very dissatisfied" for questions regarding satisfaction.
To determine the cost of each subject's most recent delivery, we asked about specific costs for relevant goods and services. These costs were converted to United States dollars using the average exchange rate for the year before data collection. 23 We calculated a measure of distance to the delivery facility by using average speeds of travel (5 km/h by foot, 10 km/h by bicycle, 25 km/h by motorcycle and 50 km/h by car/bus) for the subject's stated transportation method. We then conducted bivariate logistic regression to assess the association between bypasser status and variables related to women's delivery experience.
Data were imported into Stata, version 12 (StataCorp LP, College Station, USA), for analysis and variables were examined for missing values and outliers. Univariate statistics were calculated for individual and clinic-level characteristics.
Results
We interviewed 3019 of 3238 eligible women (93%). Non-response was predominantly attributable to non-availability of the respondent after three attempts to locate her (204/3238 [6%]) and rarely because of refusal (15 [< 1%]). Of the interviewed women, 71.0% (2144) delivered their most recent child in a health facility; this proportion is consistent with population-representative data from Pwani region (73.1%).
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A total of 246 women who delivered in a facility (11.5%) were referred to the health centre where they delivered. This left 1898 women for inclusion in the analysis. Of these, 794 (41.8%) bypassed their clinic and 1104 (58.2%) delivered at their clinic. Among the 794 interviewees who bypassed, 73.4% delivered in government hospitals. Additional characteristics of the 1898 participants, as well as information about their local health systems, are summarized in Table 1 .
Among study participants, 1667 (87.8%) had complete information for all the variables of interest for the final regression model. Because the findings resulting from imputed analysis did not significantly differ from those resulting from non-imputed analysis, results of non-imputed analysis are presented. In the final adjusted model, bypassers were more likely than non-bypassers to be delivering their first child (odds ratio, OR: 2.53; 95% confidence interval, CI:
1.93-3.30; P < 0.001), to have used their clinic for any reason more than five times within the past year (OR: 1.23; 95% CI: 1.00-1.50; P = 0.045) and to have rated the quality of care at their clinic as poor (OR: 1.29; 95% CI: 1.00-1.66; P = 0.049) ( Table 2 ). Bypassers were less likely than non-bypassers to be living in the catchment area of a clinic that had received an upgrade or renovation of some type within the past year (OR: 0.39; 95% CI: 0.18-0.84; P = 0.016) or had performed four or more signal functions (the most common of which was administration More bypassers than non-bypassers reported receiving a blood transfusion (P = 0.049) and an examination before their own discharge (P < 0.001) and their neonates' (P = 0.007; Table 3 ). Although they travelled significantly longer and paid significantly more for delivery, bypassers were more likely than nonbypassers to report being very satisfied with the overall delivery experience (P < 0.001). Bypassers' ratings of quality of care were significantly higher than those reported by non-bypassers in six of seven quality measures.
Discussion
We found that 41.8% of women who delivered children in a health-care facility in rural parts of the United Republic of Tanzania chose to deliver in a hospital or health centre rather than a local primary care clinic. This is striking because all women lived near a functioning clinic with delivery services and the sample excluded women who were referred to hospital by health providers.
Bypassing involved substantial logistical challenges and higher costs, largely driven by expenses related to transportation. Nearly 16% of bypassers reported having to borrow money or sell household assets to finance delivery, a measure of financial hardship that can lead to impoverishment. 24 These data underline that access to higherlevel facilities is inequitable, with the wealthiest women more likely to obtain secondary services, and that despite the United Republic of Tanzania's policy of free delivery, out-of-pocket costs for transport lead to financial hardship for families seeking hospital care.
Among women delivering their first child, the odds of bypassing were more than twice the odds of not bypassing. This may be because women and/or their antenatal care providers consider first deliveries risky and seek out advanced obstetric care for these pregnancies. Other evidence suggests that in the United Republic of Tanzania, first deliveries are associated with higher use of hospitals and, in China, with higher rates of maternal request for Caesarean delivery. 17, 25 A total of 66% of subjects 14, 26 and that the infrastructure and equipment at primary care clinics in the United Republic of Tanzania and other countries in the region is inadequate. 27, 28 Dissatisfaction with quality of care at local facilities has been shown to motivate bypassing in other studies but the sole study that examined bypassing for delivery did not include objective measures of clinic quality. [17] [18] [19] In terms of the quality of their health care experience, bypassers were more likely than non-bypassers to be examined before discharge and they rated the quality of care significantly higher than non-bypassers on six of seven measures. Overall, women who delivered in hospitals or health centres were nearly twice as likely to be very satisfied with their birth experience as women who delivered in primary care. Other studies have similarly documented better quality of care in hospitals versus lower-level facilities. 15, 29 A strength of this study was the availability of objective data on the quality of the structure and process of care in the primary care facilities. We found that recent facility upgrades in a woman's catchment clinic reduced her probability of bypassing and that the number of basic emergency obstetric services performed in the clinic in the previous three months was a strong and consistent predictor of women's behaviour. These results support the notion that Tanzanian women have good information about the obstetric care available in clinics and act on this information. The primary health facility for which the subject's house falls in the official catchment area. c Based on a maximum of 7, specified as follows: parenteral antibiotics, parenteral oxytocics, parenteral anticonvulsants, manual removal of placenta, removal of retained products, assisted vaginal delivery and newborn resuscitation with bag and mask. Note: A total of 1667 (87.8%) of 1898 women who delivered at a facility had complete information for all variables of interest. The model also includes a fixed effect for district, not shown here, to account for differences in health system and infrastructural characteristics at this administrative level. See Methods for definitions of "bypasser" and "non-bypasser".
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The study has several potential limitations. Our analysis is based on cross-sectional data, which makes it impossible to draw causal inferences about the determinants of bypassing. However, since most predictors preceded the delivery, reverse causation is unlikely. ORs may overestimate likelihood when the outcome is relatively common, as in this analysis. The health system characteristics investigated are indicators of the capacity of the health system available to women and are not linked to the time at which the women delivered. Because our study participants were selected on the basis of good access to primary health care, our results are not generalizable to the rest of the United Republic of Tanzania, where bypassing is even higher. Because data were obtained via survey, recall bias is possible, although the potential for such bias is low because women delivered within one year of the survey. Finally, our data did not permit us to assess the availability of hospitals/ health centres and the availability of transportation in bypassing decisions.
Our findings have important implications for health system organization. Although primary care serves many important functions, it may not be the optimal platform for providing highquality delivery care. Policy-makers should consider gradually shifting the provision of obstetric care to health centres and hospitals, with primary care clinics playing a back-up role. This would have several advantages over the current model. First, it could improve health outcomes for mothers and neonates by concentrating obstetric care in high-volume settings with more competent providers and better equipment. Second, it would better match the expectations of pregnant women and thus strengthen the responsiveness of the health system to users. Finally, it could improve efficiency in the health system and free the funds invested, in maintaining the infrastructure and providers needed to attend (infrequent) deliveries, to be spent on other priorities. Such reorganization would require careful consideration of health system funding, transportation and referral. Health centres and hospitals would probably need to expand their maternity wards and vehicle fleets and improve transport protocols and communication. To promote equitable access to CI, confidence interval; cOR, crude odds ratio; IV, intravenous; SD, standard deviation; US$, United States dollar. a For all characteristics, data denote the ratio of the odds of the characteristic being reported by a bypasser (n = 794) to the odds of the characteristic being reported by a non-bypasser (n = 1104). b Defined as women who delivered their youngest child at a health centre or hospital (secondary or tertiary level facility) and were not referred there by a health-care provider. c Defined as women who delivered their most recent child at a primary care clinic. d Includes costs of transportation, provider fees, drugs, supplies, tests and tips. For context, the Tanzanian per capita gross domestic product was US$ 474 in 2012. Note: Data are for 1898 women. For some rows, denominators differ from 1898, owing to missing data. [29] [30] [31] [32] Obstetric care needs to be of high quality and should be used universally to reduce maternal mortality. The preferences and experiences of women should thus inform health system design. Looking into the future, as Tanzanian families become wealthier, smaller and more experienced with the health-care system, bypassing is likely to rise. Shifting the focus of delivery care to health centres and hospitals could both save more lives and inspire greater confidence in the health system while making best use of scarce resources. ■ Funding: This study was funded by the National Institute of Allergy and Infectious Diseases (grant 1R01 AI093182). The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health. The sponsor of the study had no role in study design; data gathering, analysis and interpretation; or writing of the report. The corresponding author had full access to all the data in the study and had final responsibility for the decision to submit for publication. 
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Резюме
Отказ рожениц от услуг клиник первичной помощи: одновременное поперечное углубленное исследование статистики в округе Пвани, Объединенная Республика Танзания Цель Количественно оценить степень, детерминанты и результаты отказа рожениц от услуг местных клиник первичной помощи в сельских районах Объединенной Республики Танзании. Методы В 2012 году было выполнено выборочное исследование среди женщин с проведением структурированного интервью на основе полной переписи всех 30 076 домашних хозяйств в районах, приписанных к клиникам первичной медико-санитарной помощи в округе Пвани. В исследовании принимали участие женщины, родившие в период от 6 недель до 1 года до проведения опроса, достигшие 15-летнего возраста и проживающие в районах, приписанных к клиникам. В ходе интервью были собраны данные о демографическом составе рожениц, родильных учреждениях и отзывы женщин о качестве акушерской помощи. Характеристики клиник были получены путем анкетирования персонала. Факторы, определяющие отказ от услуг (т.е. рождение младшего ребенка в медицинском центре или больнице без направления соответствующей клиники), были проанализированы с использованием многомерной логистической регрессии. Опыт рожениц, поступивших по направлению первичных клиник и без такового, сравнивался по методике двумерного анализа.
Результаты Из 3019 женщин, давших интервью (процент участия 93%), 71,0% (2144) рожали в медицинском учреждении; из них 41,8% (794) поступили не по направлению. Вероятность отказа от услуг первичных клиник возрастала в случаях рождения первого ребенка (отношение рисков, ОР: 2,5; 95% доверительный интервал, ДИ: 1,9-3,3), а также вследствие негативного восприятия качества обслуживания в этих клиниках (ОР: 1,3; 95% ДИ: 1,0-1,7) и уменьшалась, если в клинике недавно был проведен ремонт (ОР: 0,39; 95% ДИ: 0,18-0,84) и/или клиника выполняла не менее 4 акушерских сигнальных функций (ОР: 0,19; 95% ДИ: 0,08-0,41). Роженицы, не имевшие направления, сообщали о лучшем качестве медицинской помощи по шести из семи параметров качества медицинской помощи. Вывод Многие беременные женщины, особенно рожающие в первый раз, отказываются от услуг местных клиник первичной помощи. Распространенное мнение о низком качестве медицинской помощи в этих клиниках являлось важной причиной такого выбора. Местные клиники первичной медико-санитарной помощи оказались не в состоянии удовлетворить акушерские потребности многих женщин в этом сельском округе с низкими доходами населения.
Resumen
Prescindir de las clínicas de atención primaria para el parto: un estudio transversal en la región de Pwani, Tanzania
Objetivo Medir la extensión, los factores determinantes y los resultados de prescindir de clínicas locales de atención primaria para el parto entre las mujeres de zonas rurales de Tanzania. Métodos En 2012 se seleccionaron las mujeres para completar una entrevista estructurada de un censo completo de todos los 30 076 hogares de las áreas de captación clínica de la región de Pwani. La elegibilidad se limitaba a las mujeres que habían dado a luz entre 6 semanas y 1 año antes de la entrevista, tenían al menos 15 años y vivían dentro de las áreas de captación. Se recogieron las opiniones sobre la calidad de la atención obstétrica e información demográfica y sobre la atención en el parto mediante entrevistas, así como las características de la clínica mediante cuestionarios al personal. Se analizaron los factores determinantes de prescindir de las clínicas (es decir, dar a luz al hijo menor en un centro sanitario o un hospital sin derivación por parte del prestador de salud) mediante regresión logística multivariada. Se compararon las experiencias de nacimiento entre quienes prescindieron y no prescindieron de las clínicas en análisis bivariados. Resultados De las 3019 mujeres elegibles que se entrevistaron (tasa de respuesta del 93 %), el 71,0 % (2144) dio a luz en un centro sanitario y el 41,8 % (794) prescindió de las clínicas. La probabilidad de prescindir de las clínicas aumenta con la primiparidad (proporción de probabilidades, OR: 2,5; intervalo de confianza del 95 %, IC: 1,9-3,3) y la percepción de calidad deficiente en las clínicas (OR: 1,3; IC del 95 %: 1,0-1,7). Por otro lado, disminuía si las clínicas se habían renovado recientemente (OR: 0,39; IC del 95 %: 0,18-0,84) y/o realizaban ≥ 4 funciones de señalización obstétrica (OR: 0,19; IC del 95 %: 0,08-0,41). Quienes prescindieron de las clínicas comunicaron una mejor calidad de la atención en seis de siete de las medidas de calidad de la atención. Conclusión Muchas mujeres embarazadas, sobre todo las madres primerizas, eligen prescindir de las clínicas de atención primaria para dar a luz. La percepción de calidad deficiente de la atención en las clínicas fue un motivo importante para prescindir de las mismas. La atención primaria no logra satisfacer las necesidades obstétricas de muchas mujeres de este entorno rural de bajos ingresos.
